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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the capacity of a memory 
used to apply gamma correction to received digital image data 
according to a gamma correction characteristic whose input-output 
characteristic is represented as a curve. 

SOLUTION: A correction circuit corrects received digital image data 
into digital image data suitable for display drive in a liquid crystal 
display section according to a gamma correction characteristic 
including a curve. Correction data corresponding to the gamma 
correction characteristic represented by a curve are divided into 
reference straight line data placed on at least one reference straight 
line, and difference data added to or subtracted from the reference 
data. The difference data are stored in a RAM 102 in cross 
reference with the received digital image data. Data on at least one 
reference straight line are outputted from a 3rd selector 130 that 
selects one or a plurality from bit shifters 104A-104C and fixed data. 
The data are added by an adder 132, from which final correction 
data on a curve are found. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display and electronic equipment which used it for the 
digital gamma correction circuit list which amends the inputted digital image data to the digital image data which suited the 
applied- voltage-transmission property of the liquid crystal display section. It is related with the gamma correction which 
amends in more detail the image data to which the gamma correction for CRT was performed according to the property of the 
liquid crystal display section. 
[0002] 

Background Art and Problem(s) to be Solved by the Invention] As for the image display section of electronic equipment, the 
thin liquid crystal display panel has spread instead of the conventional, comparatively large-sized CRT. A liquid crystal 
display panel does not have the linear T- V property shown with the relation between applied voltage V and permeability T as 
shown in drawing 14 . Especially, near [ where a gradation value is low ] black level, change of permeability T has decreased 
to change of applied voltage V. Therefore, near black level, to change of image data (applied voltage V), there will be little 
change of gradation (light transmittance T), and the resolution in this field will fall. It is called the gamma correction in a 
liquid crystal display to amend so that this may be amended and it may consider as proper resolution in all fields. 
[0003] On the other hand, since there is same phenomenon in which an input signal electrical potential difference and a 
radiant power output do not become a linear in CRT containing a television television machine, as for the TV signal 
transmitted with NTSC system, the gamma correction for CRT is beforehand performed in the phase of a photography 
camera etc. Therefore, in the television television machine side using CRT, a gamma correction becomes unnecessary. 
[0004] Here, it is well-known to carry out the gamma correction in a photography camera in digital one. The example which 
carries out [ the example ] a straight-line approximation operation and carries out a gamma correction with a photography 
camera is indicated by patent No. 2542864 and JP,8-32837,A. Using together a straight-line approximation operation and 
memory in JP,2-230873,A, and carrying out a digital gamma correction to it with a photography camera is indicated. 
[0005] if the gamma correction for CRT is unnecessary on the contrary and a gamma correction finally is not carried out here 
according to the T-V property of a liquid crystal display panel, in order to carry out image display to a liquid crystal display 
panel based on a TV signal — 7 — it is — ** 

[0006] In case image display is carried out in the projector using the liquid crystal display panel as a light valve based on a 
TV signal, carrying out a gamma correction is indicated by JP,8-186833,A. However, since there is no indication clear about 
the gamma correction about the TV signal with which the gamma correction for CRT was made beforehand and the latter 
gamma correction was carried out analogically, IC-ization of a liquid crystal drive circuit including a gamma correction 
circuit was not completed in this official report. 

[0007] The gamma correction property of an one-point crease as shown in drawing 16 had amended the gamma correction by 
this analog using diode etc. 

[0008] However, since a property differed in diode each, the adjustment for a property uniform at each liquid crystal display 
was complicated. Moreover, if it was in some which use a total of three liquid crystal display panels within the same device 
by R, G, and B like a color projector, adjustment between the three liquid crystal display panels was also needed and 
complicated. 

[0009] Furthermore, like drawing 16 , in the gamma correction property of an one-point crease, only the black level field of 
the T-V property shown in drawing 14 could be amended, but since amendment in the black level field was also amendment 
by straight-line approximation, the limitation had produced it naturally to secure the exact amendment suitable for a T-V 
property. 

[0010] Here, in an one-point crease gamma correction property, in order to amend faithfully with the T-V property shown in 
drawing 14 , since there is a limitation, the amendment using a curve or amendment using the straight line of an a large 
number book is desired. 

[001 1] However, in such amendment, if memory is needed and the capacity of the memory increases, IC-ization of a liquid 
crystal drive circuit including a gamma correction circuit will become difficult. 

[0012] The purpose of this invention is to stop the storage capacity of the memory table for the gamma correction doubled 
with the T-V property of each liquid crystal display panel proper as much as possible, and offer the liquid crystal display and 
electronic equipment which used it for the gamma correction circuit list which enables IC-ization of a liquid crystal drive 
circuit. 
[0013] 

[Means for Solving the Problem] In the digital gamma correction circuit where invention of claim 1 amends input digital 
image data according to the gamma correction property containing a curve to the digital image data suitable for a display 
drive in the liquid crystal display section The gamma correction property used as a curve, and the criteria straight-line data 
with which corresponding amendment data are located on at least one criteria straight line, the difference added or subtracted 
by it ~ it divides into data ~ having - said difference - with the memory table which matches data with input digital image 



data, and memorizes them The straight-line approximation operation part which outputs the data on said at least one criteria 
straight line according to said input digital image data, said difference outputted from said 2nd memory table ~ it is 
characterized by having the operation part which adds or subtracts data and said criteria straight-line data outputted from said 
straight-line approximation operation part. 

[0014] the difference between the criteria straight line which faced carrying out the digital gamma correction of the image 
data according to the gamma correction property used as a curve according to invention of claim 1, and was set to the 
memory table to the curve, and this curve — if only data are stored in the memory table, it will end. this difference — since the 
number of bits of data is made fewer than the number of bits of the amendment data on a curve, there is little capacity of that 
part memory table, and it ends. 

[0015] on the other hand, according to input image data, it asks for the data on a criteria straight line in straight-line 
approximation operation part ~ having « the data on this criteria straight line, and difference ~ data are added or subtracted 
in operation part, and the last amendment data on a curve are called for. 

[0016] In claim 1, in fields other than said gamma correction property used as a curve, using at least one amendment straight 
line, straight-line approximation is carried out, and invention of claim 2 amends input digital image data, and is characterized 
by using said a part of straight-line approximation operation part also [ carry out / the operation output of the data on said at 
least one criteria straight line and an amendment straight line ]. 

[0017] In invention of claim 2, since curve compensation is carried out about a part of whole floor tone value of input image 
data and straight- line approximation operation amendment of other parts is carried out, the capacity of a memory table 
decreases further. And since the data on the criteria straight line in the case of curve compensation make a part of straight- 
line approximation operation part serve a double purpose and are called for, they can also reduce a circuit scale. An example 
of this circuit made to serve a double purpose is defined as claim 3. 

[0018] Invention of claim 4 carries out straight-line approximation of the input digital image data for every straight-line 
approximation section using two or more straight lines. In the digital gamma correction circuit which has the straight-line 
approximation operation part amended to the digital image data suitable for a display drive in the liquid crystal display 
section said straight-line approximation operation part The 1st memory table on which common criteria amendment data 
were memorized for every straight-line approximation section in the straight-line approximation section of 2k (k is the 
natural number) tonal range of said input digital image data, per straight line added or subtracted by said criteria amendment 
data which correspond for every straight line within the straight-line approximation section of 2k tonal range - few ~ the 
difference of an individual (2k- 1) ~ with the 2nd memory table which memorizes data said criteria amendment data read 
from the said 1st and 2nd memory table according to the gradation value of said input digital image data, respectively, and 
difference ~ it is characterized by having the operation part which adds or subtracts data. 

[0019] According to invention of claim 4, in case a straight- line approximation operation is carried out using two or more 
straight lines, capacity of the memory used can be lessened, namely, the difference added or subtracted by the criteria 
amendment data which correspond for every straight line within the straight-line approximation section of 2k tonal range ~ 
even if there is little data per straight line ~ the difference of an individual (2k- 1) ~ it can be used about the same straight 
line, being able to make data serve a double purpose, therefore, the difference which can be used about the same straight line, 
being able to make it serve a double purpose - only the part of data can lessen capacity of the 2nd memory table, even if few 
per straight line ~ the difference of an individual (2k- 1) - the difference of 2k tonal range which contains the boundary point 
when the boundary point of considered [ as data ] between straight lines does not correspond with the starting point of 2k 
tonal range, or a terminal point ~ it is because data become special, the case where the boundary point between straight lines 
is in agreement with the starting point of 2k tonal range, or a terminal point ~ per straight line (2k- 1) ~ the difference of an 
individual ~ only data are required. Since the straight-line approximation section is set up for every 2k tonal range, 
addressing of the 1st memory table can use only the high order side bit of input image data. 

[0020] Invention of claim 5 carries out straight-line approximation of the input digital image data for every straight- line 
approximation section using two or more straight lines. In the digital gamma correction circuit which has the straight-line 
approximation operation part amended to the digital image data suitable for a display drive in the liquid crystal display 
section said straight-line approximation operation part The 1st memory table on which common criteria amendment data 
were memorized for every straight-line approximation section in the straight-line approximation section of 2k (k is the 
natural number) tonal range of said input digital image data, Said criteria amendment data which correspond for every 
straight line within the straight-line approximation section of 2k tonal range add or subtract, per straight line (2k- 1) - the 
difference of an individual - each straight line among data « said at least one difference - with the 2nd memory table which 
memorizes data even if few per [ from said 2nd memory table ] each straight line ~ said one difference ~ said difference of 
the remainder [ it is based on data and / straight line / each ] within said straight-line approximation section ~ the difference 
which calculates data - with data operation part It is based on the gradation value of said input digital image data. To said 
criteria amendment data from the 1st memory table at least one difference from said 2nd memory table ~ data or said 
difference — other difference of data operation part — it is characterized by having the operation part which adds or subtracts 
data. 

[0021] According to invention of claim 5, rather than invention of claim 4, further, there is little capacity of the 2nd memory 
table and it ends, namely, - the 2nd memory table ~ per straight line (2k- 1) ~ the difference of an individual - each straight 
line among data at least one difference ~ it is because data are memorized, the rerriaining difference « data ~ difference ™ 
it asks by the operation in data operation part. 

[0022] Each invention of claims 6 and 7 carries out the description of having set the value K of tonal-range 2K to 2 or 3 in 
claim 4 or 5. It is because K of number of criteria amendment data increases in 1 and the capacity of the 1st memory table 
increases. K - 4 - difference - it is because the number of data increases and the capacity of the 2nd memory table 
increases. 

[0023] Claims 8 and 9 define a liquid crystal display and electronic equipment including an above-mentioned digital gamma 
correction circuit, and the liquid crystal display of them which was excellent in the image quality which compensated the 
applied-voltage-permeability property of a liquid crystal display panel with these equipments becomes possible. 
[0024] 



[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
[0025] (Explanation by the whole data-processing circuit) Drawing 1 is the block diagram showing roughly data processing / 
liquid crystal display drive circuit for driving a liquid crystal display panel. This example shown in drawing 1 is applied to 
the projector which used three liquid crystal display panels as a light valve for R, G, and B, respectively. In addition, 
although the active-matrix substrate which used TFT as a switching element constitutes three liquid crystal display panels 
from this example, it is also possible to use other liquid crystal display substrates. 

[0026] In drawing 1 , the liquid crystal display of this projector is divided roughly, and it has the board 10 for signal 
processing shared by data processing of each colors R, G, and B, each colors R and G and the boards 30R, 30G, and 3 0B 
only for liquid crystal displays prepared in every B, and the liquid crystal display panels 50R, 50G, and 50B which function 
as a light valve of three sheets, respectively. 

[0027] The board 10 for signal processing can also be used as the board for whole control on which the component which 
realizes the following function besides the various circuits for projectors (not shown) which are electronic equipment of this 
example, and a circuit are carried. First, it has the 1st input terminal 12 which inputs the TV signal of analogs, such as NTSC 
and PAL, and the 2nd input terminal 14 which inputs digital picture signals, such as a computer output and a CDROM 
output, as an image entry-of-data terminal. Here, the gamma correction is not performed to the digital picture signal as which 
the TV signal of an analog inputted into the 1st input terminal 12 is inputted into the 2nd input terminal 14 although the 
gamma correction is performed in consideration of the property of CRT. In addition, it is also possible to prepare other 
terminals which input the digital picture signal with which gamma corrections for CRT, such as a CCD camera output, were 
performed. 

[0028] AD converter 16 is connected to the 1st input terminal 12, and the analog to digital of the TV signal is carried out. 
Furthermore, the digital decoder 18 is connected to AD converter 16. This digital decoder 18 The luminance signal Y and 
color-difference signals U and V in a TV signal are decoded to R of three colors, G, and B signal. 

[0029] The frame memory 20 is formed in the latter part of the digital decoder 18. The data inputted through the 1st input 
terminal 12 are written in by one frame in a frame memory 20 through AD converter 16 and the digital decoder 18. It is 
inputted through the 2nd input terminal 14, and digital one R, G, and B data are directly written in a frame memory 20. In 
addition, when interlaced scanning is carried out by the liquid crystal display panels 50R, 50G, and SOB, each data of R, G, 
and B for one frame is divided and read to the 2 field in order of [ frame memory / 20 ] odd lines and even lines. 
[0030] The primary gamma correction circuit 24 is connected to the latter part of a frame memory 20 through the switch 22. 
This switch 22 makes that data output to the primary gamma correction circuit 24, when the data from a frame memory 20 
are data inputted through the 1st input terminal 12. The digital image data of R, G, and B which are the CCD camera output 
mentioned above is similarly inputted into the primary gamma correction circuit 24. On the other hand, when the data from a 
frame memory 20 are data inputted through the 2nd input terminal 14, a switch 22 does not lead the data to the primary 
gamma correction circuit 24, but leads it to the boards 3 OR, 30G, and 3 0B only for liquid crystal displays directly through the 
bypass line 26. In addition, about the detail of the primary gamma correction circuit 24, it mentions later. 
[0031] Next, board 30only for liquid crystal displays R and liquid crystal display panel 50R are explained with reference to 
drawing 5 . Drawing 5 shows the block diagram of IC for a liquid crystal drive carried in board 30only for liquid crystal 
displays R, and the configuration of IC for a liquid crystal drive about other colors G and B of it is also the same as the 
configuration of a color R. 

[0032] The secondary gamma correction circuit 32 is established in board 30only for liquid crystal displays R. It mentions 
later also about the detail of this secondary gamma correction circuit 32. 

[0033] The phase expansion circuit 34 is established in the latter part of the secondary gamma correction circuit 32. This 
phase expansion circuit 34 is carrying out phase expansion of data, in order to lower the drive frequency in liquid crystal 
display panel 50R. For this reason, as shown in drawing 5 , it has a shift register 200 and a latch circuit 202. In drawing 5 , it 
is the example of explanation which performs 4 phase expansion in N= 4 for convenience. Actuation of the phase expansion 
circuit 34 of this drawing 5 is explained with reference to the timing chart of drawing 13 . 

[0034] Corresponding to the dot clock of drawing 13 , the data of each pixel are serially inputted into this phase expansion 
circuit 34. As an output from a shift register 200, when shown in drawing 13 , it passes, and the output line of R color data is 
divided into N book, the data of 0 and 0+N, 0+2 Ns, and the pixel of - are assigned to the 1st output line, and the 2nd output 
line assigns the data of 1 and 1+N, 1+2 Ns, and the pixel of --, and assigns and outputs the data of a pixel to the two 
remaining output lines similarly. If it carries out like this, data time amount of the pixel of each output line can be made into 
N times of the original data time amount. This is called N phase expansion. Thus, since the data time amount of each pixel 
becomes long, the sampling frequency at the time of carrying out a data sampling serves as 1-/N in liquid crystal display 
panel 50R, especially when a pixel consistency is a high liquid crystal display panel, it can consider as the sampling 
frequency doubled with the responsibility of a switching element. In addition, when liquid crystal display panel 50R is the 
thing of the high pixel consistency called XGA, unless it carries out phase expansion, the data sampling frequency in a liquid 
crystal display panel turns into high frequency of no less than 65MHz, and cannot answer in TFT. Then, 12 phase expansion 
set to N= 12 was carried out, and it has lowered to the sampling frequency which can answer in TFT. In the case of VGA and 
SVGA which are a low pixel consistency, the sampling frequency which can answer in TFT is obtained by 6 phase expansion 
set to N= 6 rather than this. 

[0035] In this example, the data of four output lines in 4 phase expansion are latched to the timing same at a latch circuit 202. 
Consequently, the output of a latch circuit 202 becomes as it is shown in drawing 13 , and the phase of the data of each 
output line is arranged. Each data of four output lines may be sampled to different timing or the same different timing in 
liquid crystal display panel 50R, without forming this latch circuit 202. 

[0036] The polarity-reversals circuit 36 is established in the latter part of the phase expansion circuit 34. This polarity- 
reversals circuit 36 is formed in order to reverse ****** of the electric field impressed to the liquid crystal of each pixel of 
liquid crystal display panel 50R with a predetermined period and to carry out a polarity-reversals drive. In this example, since 
the switching element of a liquid crystal display panel is constituted from TFT, the polarity of the data potential supplied to a 
pixel on the basis of the potential of the common electrode formed in the TFT substrate and the substrate which counters is 
reversed, and it drives. 



[0037] What is necessary is just to reverse the logic of digital data as processing of the digital data for these polarity 
reversals. For this reason, the polarity-reversals circuit 36 has four selectors 212A-212D which choose and output four 
inverters 210A-210D which reverse the data logic of four output lines, and one data before and behind reversal, as shown in 
drawing 5 . When carrying out a polarity-reversals drive for every pixel, the data before reversal are chosen by the 1st and 
3rd selector 212A and 212C, and the data after reversal are chosen by the 2nd and 4th selector 212B and 212D. 
[0038] DA converter 38 which has four converters 38A-38D is formed in the latter part of the polarity-reversals circuit 36, 
and digital to analog of the polarity-reversals data which are N Rhine by which phase expansion was carried out is carried 
out, respectively. This analog signal serves as an output of the liquid crystal display drive IC. 

[0039] In addition, the timing generating circuit 220 is established in the liquid crystal display drive IC, and a timing signal 
required of the phase expansion circuit 34, the above-mentioned polarity-reversals circuit 36, and above-mentioned DA 
converter 38 is generated based on an image synchronizing signal. 

[0040] As shown in drawing 1 , the amplifier 40 and the buffer 42 are further formed in board 30only for liquid crystal 
displays R. The data superimposed on the bias voltage corresponding to forward and a negative polarity-reversals drive with 
the amplifier 40, for example, an operational amplifier, are supplied to liquid crystal display panel 50R through a buffer 42, 
and the polarity-reversals drive of the liquid crystal display panel 50R is carried out based on this data for every 
predetermined predetermined periods for every [ 1 dot, ] line. 

[0041] (Relation between a primary gamma correction and a secondary gamma correction) In this example, the gamma 
correction is carried out in 2 steps. The gamma correction carried out first is called a primary gamma correction, and the 2nd 
amendment is called a secondary gamma correction. However, in amendment sequence, since each is digital amendment in 
this example, even if reverse, the same result is obtained. However, like this example, the direction which carried the 
secondary gamma correction circuit 32 in the boardR [ 30 ] and 30G only for liquid crystal displays and 30B side becomes 
simple [ the adjustment process of the liquid crystal display panel mentioned later ], and IC-ization of the circuit carried in 
the board only for liquid crystal displays is attained. 

[0042] Here, the primary gamma correction of this example is to return the image data to which the gamma correction for 
CRT was mainly performed to the original data before the gamma correction for CRT. Therefore, amendment data can be 
determined regardless of the property of each liquid crystal panel originally, and this point is different from the secondary 
gamma correction mentioned later. It is the case where it aims only at discharge of the gamma correction for CRT in a 
primary gamma correction, and when the image data by which the gamma correction for CRT is not made is inputted, it 
becomes unnecessary to pass the primary gamma correction circuit 24 using the bypass line 26 as above-mentioned. When 
the image data to which it replaced with this, for example, the gamma correction for CRT was always performed is inputted, 
other functions, such as amendment which suited some fields (for example, white-level side) of the T-V property shown in 
drawing 14 , may be added to the primary gamma correction circuit 24. Since the primary gamma correction circuit 24 of this 
example uses a RAM table, it can respond [ that these functions are only added to the amendment data memorized by the 
RAM table, and]. 

[0043] On the other hand, the secondary gamma correction circuit 32 makes it the key objective to carry out the gamma 
correction suitable for the T-V property of each liquid crystal display panel shown in drawing 14 . For every liquid crystal 
display panel, since this T-V property is various, it is different from a primary gamma correction in that adjustment is surely 
required. 
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6 4^. ^¥8-3 2 83 7-^lC^$flT^a. *t 
1^2 - 2 3 0 8 7 3fc«. tttlifi(H«»t 'J i: Sr 

*<H*8*l'Ot£. 30 

[0005] zzt. fvt'ifci^ntaf^i 

[0006] ffit&j&HA'&vJ b'</l>7i: LXJfh* 

SKt. /fymJE^m^tiZtit. ^¥8-18 
68 3 3^C§SK^*fVO^. L*>U CKO&lgfctt, 
W>C RTffltO^yvffiE^^^WtxPh'li^fcoV^ 
T<9#yv^fcoV>TW5tfiK^&<, m&jfy 40 

»2r-ttrJSf»llI«K0I C-fc#T£&*^fc. 
[0007] ZcoTI-aftz £htiV?mL\S.?4 *- 

[0008] l*»u nx-mxizxim&Khi 

R. G. Bt^3t5t^^ B 8^**/l'£fl-«3£ 
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[0009] §£tcti. 01 6^J:atl^t©ftl^> 
VffiiBfttTJi. @14fc^trT-V^tt^)||U'<JPffi 

jEzm&hMts-rfrbmKtf&ix^ti. 

[0010] ZZX. ai4(c^-TT-v^ttfc:J:0* 
HK«E-tSti±. l^rhjyyviiiE^ttTlilS*** 

[0011] L*»U C:o±3&*E-e«**'J#£g 

[0012] *5KB^BW«. ffl*<0?& B Jl^*;l'H 
-T'/KOEe^Mi&ffi^fli^T. 7fltS8!S)lHl88cOICfl: 

[0013] 

[PSSrW^^S^^a] if*«l^Hgii. A* 

-timitthTiSfivxir^ximzii^x. m. 
mzm.xiim.zti&mftr-ftizftmzti. mm 

•7mmm^r,xMi^-9i^9^i}y^mL-t 

*±»7--~7)V£.mhLxi5mmts. zwmfrf-? 
<r#i»fe«6- *<?>fr* : £»7'-7fi>cD®m&%<x 

[0015] mm8±<r>T-f\i. A^B^r 

»±^t- 9 1 gfrr- ? t imnmzxmnxtem- 

[0016]fi*B2cO»H«±. IISBltrtJV^T. A 
t>-o<0ffljEBSi&ffl^T AAt ^n-B&x-? 
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[ooi7] mm2<rm%x'\t. A^amr-?^ 
mmmLZKh cox-. * * y -f-TVK^gfiiis *>tc 

[0018] mmAomHi. a^t^ub&t- 10 

(c^g £*utSS 1 9>* * 'J T—ffirt . 2 "PgSKBo 

^fcJnSXfctS^Sfil. , -SjKfco 1 1 ( 2 
k -l ) fflOH^-*££&r6fB2tf>*tyx-7' 20 

less i , m 2 ^ y x-^<t o -e-ft-e irje*ai £*i 

[0019] ff^4<0%HHt J:Wf. «S**)E8£ 
t ( 2"- 1 ) fflOil#T-?£^-m!8fc:BILT*Bi 30 

;K^ga^^< -c& & . -a^uco^^< 1 1 ( 2 

k - 1 ) ®<r>Wfr-9 1 LTtKMi. mMScotmiH 

* J 2"pgpffiH<7)i&^xji«^fc-aL^v^t^ -e 

StaSO«^*«2'<|^Kffl<0j&^X« 
»£fc-3rt-£*§£4=tt. -MCoJ ( 2"- 1 ) IS 
<0H#r-?*:tfe»tr. 2 k ^PKffi»tctt^fi{HK 

[0020] II*«50>nMtt, AJjt V9m&T- 

minw&zm^T&wmmf3mzw8 l m. 
tx. aEsassr<o^sijtsL^T^;PB«T 

S^BfcT-?^" delist) %mffl&<r)W& 

mmmx'*m<r)wmET-fw. zmmmms 



?&m.xum.ztii>. -antc-^ < 2"- 1 ) m 
mmftT-9*^&th&2cT)*v)T-7frt. m 

^2co**»-T-7/Wt>(r>&W8i£.'?Z'>%< t 
[0021]ft!*«5<Of«Bfc t l:*U;r» UjJcJS4<7)f6BB 

i o t> $ t^2 * y T-~?>uo®m±&%< xm 

£ (2"-l ) ffl<DM#T-?<7)d*>. #tt&(coWC 

wxmft^-?^ gfrf-?im$uzximizj:<o 

[00 22]fff^6, KV&W&i. ISr*S4Xli5 
tfcV^T. PgPKH2 ll c^iKi&2X{i3fcLJt:C:i:S: 

o % m i to* * y x-y^^ftj^tiA-ts 

[0023] mzm8 . 9«. ±2^)fy7My7i 

w&Lt:&mcQmiJzi^ l m*tf*imt%h . 

[0024] 

imx-xwrntz. 

[0025] (v-f^m&W'&xm) am. m. 

mmwm&xt7a v?®x-b&. m i t^r* 

mcoyj h^fttxm^tzraiPx.^^izmmtti 

)i>*. tftzxj -yi-yrmTkixm^rcTrTi 
f^hv? xmuzxm&Lx^htf. mnmy&m 

[0026] Hlfcfcv^T. zcoy-uiSxffcoiStiim 
*3£gli. AS9LT. =g-fe R> g, BcOr-^JiyUcft 

mti&m*mm#- viot. #feR . g , B«fc 

^t^*l3t?Sfi^$ffl^-H3 0R. 30G. 30B 
k. 3&<D74Y*iV7kLXZ1x?1*m&hWfim 
^N-*;k5 0R. 50G. 5 0Bi:. Ztth. 

[0027] e^saaffl^- h i oi*. ^njswcom^ 
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A^jSSS^tLT. NTSC. PAL&i'COT^-oTVDx 

Wt*fI^£A#*-£SI31tf>A:fj3S?12i:. 

?iiJ;*K CDROMtfS#frfcWi<''^l'?)B«fI^£A 

[ 0 0 2 8 ] 1 (OA^Sgi 1 1 2 fcli A D a >/ \'-? 1 

3fe(OR, G. Bl^Cf3-KtSi«t*6. 
[0029] fy?^f3-^ 1 8<9»8tC»i. 7 V- 
A**y2 0#^t£ftT^S. SIlOAflSB^l 2£ 20 
:frL-CA*3ft*:T-?fcL t^* 
^PT3-^18^LT7^-A>tl>20f«it:. 1 

A^^^Tr^^R. G. Br-^li, 7P-A^t 

y 2 ofcB8»& =5*. mns&&**fr5o 

R. 5 0G, 5 0BfcT!RtflBU£iE#iitt$fl.£*&£ 
KfcL 1 71/-Ai)-(7)R, G. BO&x-^i^fi^ 
■y. i^ft^-f >-<0HT. ^V-AX^U 2 0J9. 27 

[0 0 30] 7U-AX^y 2 0<0&SfcUi. 30 
2 2 £ttLT-<K#^?«E[iI»2 4**m3ilTi* 

£05>U>yf-2 2»i, ^P-A^U 2 0*»£>tf>r 
-fit. SfllOA;»J«7 1 2£:frLTA;&$ft*:T-* 

f*sfc#. -e<OT-?$— <fcyy-7«jEiii»24t:ai 

±3*LfcCCD*^5aj*T*SR, G. B 
OtS^/PB&t-* i> . H«tc-<fcW-7ttiEIil» 2 
4£A1iZtih. — 3n 7l^-A^t'J 2 0*>f.Of- 

®2<0A*3g^l4-S:^LTA*3n<:x-^-C 
&5fc£fcl±. x4^2 2Ji-£^x-*£-»#>'V 
ffiIEl5l»2 4(Ctt^-r. s^'tttH 6 fctfLTffig 40 
KffifB«*llffl!K-H3 0R. 30G, 3 0Bfc^<. 

-<foy>VfflDEHI»2 4c7^ffltCOV^T{iftai- 

[0031] jfcg^SJIitf-K 3 ORfcffluPaS 

ja&s^ffl*- k 3 o R&mzti&i&sjm 

J8lCWo-y?H£i*U fl&OfeG. Bci&rsia^ 
S^lJflICtf>fl|j£i,. feROflWtfcH— T*S. 
[0032] H 3 0 RC«. Zifctfy 
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083 2«0pfflto^T tSK^TS. 
[0033] Zifcy>-raDOIIK3 2<7)&&tCtt, fflg 
iaiHl»3 4*»W^ixTV^. C10ffiS^lHl83 4{i. 

0 RT<0!S«i83&£T*f Sttbfcr 

J:3fc, y7M/y'X^200t, 7 y^0»2O2t 

fflBBISrlTdfllfcSroTV^.. d«@50ffig^Is]!S3 
4C^$r. 01 3c0^>f 5>^f-+-hi&#BgLTii 

[0034] ^<DffiS^lHl»34t:«. 01 3tf)K>yh 
?n,^ UTS-B^lf^f- fimim WfcA^S 
ft*. y7h^^^2 0 0*>^<oaj*tLTIi. HI 

3fcL*-tfcao. RfeT-^aj*ta^N*fcwt. m 
loi&jjgtciio. o+N. o+2N, ■(rm^yf- 
**w9st. m2(om^mti . i+n, 1+2N. 

o Rtcxr-^^yr'j hU<ry<tv~r y y 
^Sd&^l/Nt^O. fcKBm&W^^K&ft* 

s**)U5 0 R*»XGAt«;SixS^B^JS<0t,<7)-Cfc 

0. TFT-CfcUGg-C^&VV, ZZT. N=12tLfc 

SVGA, SVGA«0^t«. N=6fcL^6fflg|^ 

[oo35] *n*fc0rra. 4fflg^7)^-c7)4^ai 

5>yf-0»2O2fc:TRt^>f 5^ 
fcT^-yf-l/O^. ^W^l. 7-y^-0»2O2O{f} 
*(iHl 3fc^rTii , )i:^0. &&1j&cryr-*cr>{m 
imz-htih. ^<7)5-y^Il|»2 0 2^f7^ t fc:. %P B 
S^^l- 5 0 R(CT 4 *^){i}73lS<^&x- 9 *Wj:h 

[0036] wsmms 4m&&^ &tsom» 
vi->'rm z f L $:TFT£.xt!if8.Lx^i>t:#>. tfts 

LX. BSKttil&^nSx-^mfiWStt^RiESnT 
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[0037] ZL(nW&!^<r>tz^^r i J9)Vf-^am 
\\ ZMztbt. «ttK£lsI83 6{i. m5KJ^tXd 

2 1 0 A~ 2 1 0 D t . Rgm&O-^x-? 
imtLX\£)rthAr>0>*.\/99 2\ 2 A— 2 1 2D 

tfgll . K30>*V99 21 2 A. 2 1 2CfcTR«g1? 
Or-^tfSffiSiU §52, S*4<0-tel^?2 12B. 10 
2 1 2f)&Xm&W) ; f-9W8${Ztlh. 
[00 38] «tSSSHl»3 6<7>ftgfc:tt. 4oc7)3y 

3 8 A~3 8D^#tl.D A3y/*-9 3 8fl^ 

[0039] 5rfc. jfc^UilClcli^iy^ 
£IHS&2 2 0#^t£>*u ±i&OffiSB§[Il»3 4. ffitt 
RKIH»3 6ai^DA3vy\'-^3 8t:TiJ^i:^>f S 

y^n^* 1 . m&mM^izm^xmLZtiz. 20 

[004 0] ?Sft«^*ffl*-F3 0RK:»i, 01 tC* 

iix^h. Ji<iS0lx.{f^ryr4OtTiE. ftoffi 
Ji. ^yr42iitLX. fc&g^^SORKfit 

£<07 r -*teS^T?8EiHl^'**rt'5 0 R# 

mi<r> 1 H >y hXit 1 54 > fc'tf>m5£M*Kgtt 

msmztiz. 

[0041] (-dtfy^JEt-fttfy-miEknm 
& ) xmrnx-i* . vsi*- 2 mti^trciitt lt 30 

*u 20@^i^-<jo{ry-7«LEt»i-s. fcfc' 

tifflOXotZ. jRS*^#ffl^-K30R, 30G. 3 
0 BHfcZifctfyvffiEEIH 3 2 Lfc;fr#. 88 

[0 04 2] ZZV. ?m&m<r>--<&f>'?M]E\i. ± 
t LT C RTffl^yvffluE*5»$n>t:B®T-^$- , C 40 

m-l. -i5oefy-7«uEfcTCRTffl^'y-eMiE<?5jj?^ 
cr>*£Bmt-r&i%£Tt>~>X. CRTffi#WffiE# 

?Sl , W*X*g26£fflJ8LT. -iJC#V-7«IE|I|» 
2 4 5riliSS-li:&*|g<±^<^. .rfilcfWT. 

Ztl&%£U3.. -dtf>-?ffim%2 4lZ. 01 4C 50 
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^rr-v^tco-as^s^ (^i-tfew^m) tea 
^tMma^m^mm^miLxh^. *mm?> 

—&tfy~?ffiH9\&2 4ttRAMx-^?rfflV^<7) 
[0043] -<foyyvffliEES3 2Ji. 014 

®«<r>m&^**>V^h£Xif>^mE.T-'?<rfg. 
Z&Wr&OT. ^0£gtt#ffi^CRTffl#:/VjS 

LTfUfcLT^S. LA»t>. ^-tftffyvffiE[II»3 

[0044] (-<w>-?ffiE®mmm) &tc. -» 

^>-7liiElH||&24^i»afcoV^T. 02£#«BLTSl 
[0045] 02»i, Hfcff^?JiiE[I]S&2 4(rC|gte 

aJ)t-?£. imizftjjT-?&*ti?ti2 5 6i§m 

( 8b' y h ) X&LX^h. C(0-<}D{fyvME<7)a« 

ffi^t:ii$<TJtcRTfflco^viiti (H2^>-^a 

vffiE^rtttT. C RTffl^>vffiEff«7c^x-^ 

(02<o«EaT^tD-7^tt) tzmmtHzmtzt 
tzbh. 

[0046] Z0)-dtfy~?ffiEm24i3:. XJlZil 
fm&T-?£M^XT]*\sXi%%iitlhWIET-? 
£!E©LfcRAMfc:T18j£$*l.S. t%fr*>. 02<OSI 

^y*«. RAM«t«)^aj$n-c. -yvfymKJfim 

@2tc«EaT*-fJ:dWita''J^T*#tti:^l.. 
[0047] ^CIT, -i5oyy7auEHI»24Sr. fi^ 

sagffltf-Ki oizismLttmMtTm(m i ox'h?>. 

[0048] fefc'L, *Hil0lT{i. ^KlSffl^- H 
10t3o<0?Sa^ffl^-K3 0R, G, Bt^S§\ 
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WfcSM£Lfc»K, ffl^foFa^^l^OR. G. 

BffM&tnm&T. -<foyv-7ffiEig»24ir«ij£-r 

XoiZlXi,^. -KORAMOr-^fflStOVvai 

[0 04 9] ( -drfy^mBm<r>wm ) m i 
H5('^-r-<foy>-?«iE[5]i8^Tiitt^^&-^y io 

v«EWMiH^£B6fc*or. 06«>MIE1tttT«i. 

iE?>fflfl££ , ^v«uEIhII& 2 4 fc:T8*:-£& Z b 

[0 0 5 0] Jfc|6ll ®mtZ25 6mm (8b'y 
M <0A*T-?£. SSttfc512PgH (9b*-/ H to 

y-TmiEXit. Aflx-?4)b*yh&J:'5t>:A;#$rb'y 

hi§m&mx'Zh£o£bx^h. atjt- 

fcfl*. £S£JEtT4^1 0 24KP=5ri:fc:-rs.ri: 
[0051] 3ri>, aj^Jx-^Wt' y h8£A7JT-* 
X £-<fc# y-TWlE b H8Kc R am iztmti b -til 

if. *<r)RAM<7>®m#titku itmmxtfmxLxR 

ami i ctzftm-t&zt\iEmt%&. tzx. *n 
mmx'U. T£<oao. @6co««A<o»<oaj*r-^ 30 

[0052] 05 CtJWt , i<0H<fc<ry7ffiE|5|j»3 

2ii. *xolt. aew^-y^-y^aw^A^zijcir 

y^iEfcffl^ A>ft£ R AM £JHVvy§IEa[3 2 A b , 

nSttfiUffftWESjffS 3 2 B SrtrTS . MESS 3 2 
Afc*§jEgB3 2Bfc-CfcL h' yhy7^1 04A-1 0 
4B#3fcJHSivO*S. 06tf>®8B<DH&Ji 
Y=a • X+bT^SfU a&m$T-?tWL. X= 
O^mcOYffMb^y-tyhf-ftm-l. *Jt, 40 
««A . B^ftfc&fi-fS A^T-* c 

[0 0 5 3] Z<r)-fotfy-?ffiEE&3 2fcL 05^ 

ffiES32Af:LT, TKl'Xf&fc&l OOfc. RAM 
10 2t. h'-yh^h@i8l04A~104Bi:. g 
3-fe^??130fc. flngg§13 2i:£*rt£. frfc. 

amis 1 3 2t-(±. ^fci 9«gt>*rigi-r6. 

[0 0 54] ,I£T. 06fcT. «t«ArtCffi-jtfil8 
V fcSfcU 05tfDRAMlO2rtfc:«. SWS 50 
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7*m^xmmtzt. mmAftommY- ivy? 

b'- 5 rh^7^104A~104Ct§|3-bU'^ 

lZtm.ZtlZ>&ftT-?Al. A 2 -C0*£RAM10 
2fc:iai§LT^&. taf->T. RAMI 0 2<9gfi{i3*> 

[005 5] TKl-Xl&i&lOOfcL A?J$*UtB» 

*tJ&TSRAM 1 0 2to<rMftr-9tffi?>-\tiZtih. 
T KVXf£?fe& 10 0 CttJSftT-? c tf\1}Ztih<?> 

ft£*§£fcfcL TH l^XX^Sl 0 0j:9T}*l^#*ffc 
4rt£<lfc«$rVV, (£oT. «I?>*&£fc:tiRAM10 2 

tcr^-trxsn-r. *<7>#?HSfi7j£fflj«-c&£. z<n 

RAM 1 0 2*^<OM^t-^«. ®j£tZ&3-kU-7 
?13 0£:frLT}IJ7j£*l£»*gSISY' 
Sl««13 2tc-Cft«StlS. 
[0056] -H. meeM&BTO-fcffyrWjEt: 
±fc UTHitri>ffiSjSlRffiEiS»33 2 B b LX . A 

y7^104A, 104B, 1 04Cfc. ffc&£*l&« 
# a £*-^T „ ^< b t— O£0b' 7hy7^ 
Si7JlSS?-rsmi-b^^^l0 6t. 
0 6(?5ai7Jfc:^-7-fc y h^-^bJrftlWLT. Y=a - 

x+b^aL-rsjns3Sio8tiirrs. ^ 

JnSg 1 0 8 i i^:. f^fc: J: 0 m&*f&TS>Z> . 
[0057] b'-/h^7^104A«. AABffix-^ 
X|±fi[fflifcl b'-/ h§-li-T. 2 • XcOtt&UJTJ 
^-S. b*-/ 1 04 Btt. A7JHfiSr — ? X £T 

<afflncib*«yh^7h$-frr. (i/2) xcoa^as 

b>h^^l0 4CJi, A7JB®X-^Xi& 
Tfifllt:2b*-y (1/4) - XcrMi: 

[0058] ^l-feU^^106-Cli. «#r-^a*« 
"1/4" . "1/2" , "3/4" , "2" . "2 + 
1/4" . "2 + 3/4" t'7hy7^ 

io4a~io4c<7)5 *><m«i-th-jj,tim<r>^n 

[005 9] -U. m$&32A<r)&3*iV9?l3Q 
»i. 3O«0b'-y hi^7^1 04A~1 04Ci:@^T- 

-eLT. ^^3-bl^^^l 30<0{iJ7JfcRAMl 

0 2is>t><rmtir-? b*. tmm3 2£xtmxu 

mttx (06j±nug[-r&0«^LTv^) . mecom 

l<0ffi£ATcoffiiE7 : -?£3&>X^Z>. 
[0060] Z<OXo^ 30<0b'-y h^7^104A 
~104C^{li?J«. @6£7)««BTWmjS««^t: 
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WJ30»h' y 1 04A-1 0 4C(0fiI^6 

LXRi^t>ti&. 

[0061] 8«flffiSl 1 OJi. A*B»r-^C0fi 
fci§#T-?cfc£Jt«U X£cTj>*ltffg«Afc« 
BrU X>cT*>iUf««BT*>&i:flBrtS. Cl<^ 
gflffiSl 1 0-C<o«BrlS*tc»^avc. &2-fcP?* 
1 1 2fcL ««AOI^t:ttlnmi§l 3 2«aj*$:SS? 
U ®«B<OB$fc:»i2ni3SSSl 08<7>aj^5:^iLTaj* 

■th. 

[0 0 6 2] m5<D®mz£tlif. TJjHffix-^Xtf 
06^«AtcS^-|,^fc*5««flBra51 1 0CTfl£ 
SitSfc. ^^Sft^tfAflSfiSms-fei^^lS 

o-cti. m6(ommiY' iz-sct&T-?*. 3~> 

cOh'-y hv7?l 04A— 1 04 B t@%.T-?t<r)0 

(DMjWmT-fXtftKLXTVUxm&l 1 OtC 
X%&tZ>T) ( l'X£gr3^X. RAM 1 0 2 J; 007 
<rm$tT : -9V&1)Zil.h. £*^»iMK£l3 2fc:T 

tmzti. ^<nmm\ 3 20)^^2^99 1 1 

2fcTgfl?3ixS. 

[0063] Z0)£o£.-f&t. H^x-^cOb'-y h» 
*JH6OA^0fi*lttiEx-^«0b-y fSJ 9*? < 
&&?>-e. 15ORAM10 2<0§ft«i^<Tartf. 

[00 64] ««Ak:^§^|,«pfi»Y' li 

mmmm i ot«, h«t-*x#. n& 

«»ru ^<r^mma^i^x%3^v99 1 3 otc 
T*tie-rs»ittjafc:&o fcf-^ $• ±Efc mmtz lx 

[0065] *mfcprai. B6<7>WSnmE-i§j§*co 

^fl^A'-aiT^rV^AJi. RAM10 2£fflW W 

zhmMBx-it. wmmm.£.xm£f-9*%x^ 
^flofi^K;H=fjg<^«tii. mm 

E<v£{L£.*tLxm&<7>£tttf&%< . Ztiizimi 

x^hms^x^ftnmxmm.^Tmfct 

AMI 0 2 (Start LTVk|><DT\ RAM 1 0 2<tfgfi£ 
*3<LTiifBm:ft£*!^:<U RAM102&ICC 

[ 0 0 6 6 ] &i>, H6^S«B &m*«0SSlfcS^ 
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5<os«fliira5i i on«#a8^fflvii,aiii5«Eis 
oa^<ojg^tcs-?s . uisx?£ omxta^tv^m^ 

T-9imHz\'?9 106fc. ^7-«r-/bT-^S-Sn 

g£3io8fcai;frmtf«u\ 

[0 06 7] ( -i5oyyvffiEr-^<^jg(co^T ) 

fe!P*Ee$^E^350!i»fPROM3O2i:. Sf^A 
*^3 0 02WXPROM3 0 2is>t><7ffimz£?l\\X . 
S*<?5l®-f-:7£i8gLT:£tf>S CPU304fc£W 
dfl^SI^A*ai3 0 0. PROM3 0 2 

&tfcpu3 0 4tt. z<?)X ? %^zxi§imfflite 

20 rts$*u ^—fims^mxS) m&Mt&mmm 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the example which applied this invention to pro JOKUTA, and is the block diagram of data processing / 
liquid crystal display drive circuit for driving a liquid crystal display panel. 

[Drawing 2] It is the property Fig. of the primary gamma correction data memorized by the RAM table of a primary gamma 
correction circuit. 

[Drawing 3] It is a property Fig. for explaining the primary gamma correction data containing the data for contrast ratio 
adjustment rewritten by the RAM table of a primary gamma correction circuit. 

[Drawing 4] It is a property Fig. for explaining the primary gamma correction data containing the data for brilliance controls 
rewritten by the RAM table of a primary gamma correction circuit. 

[Drawing 5] It is the block diagram of the liquid crystal display drive IC carried in the board only for liquid crystal shown in 
drawing 1 . 

[Drawing 6] It is the property Fig. of the secondary gamma correction data memorized by the RAM table of the secondary 
gamma correction circuit shown in drawing 5 . 

[Drawing 7] drawing 6 — partial ~ expanding ~ difference it is a property Fig. for explaining the relation between data and 
a criteria straight line. 

[Drawing 8] It is the block diagram showing the configuration for rewriting the data in a RAM table of primary and a 
secondary gamma correction circuit. 

[Drawing 9] It is the property Fig. showing the modification of the secondary gamma correction property of being used in the 
circuit of drawing 5 . 

[Drawing 10] It is the block diagram showing the modification of the secondary gamma correction circuit which realized 
straight-line approximation for a secondary gamma correction using RAM and a register. 

[Drawing 11] It is the property Fig. showing the secondary gamma correction property of the circuit of drawing 10 . 
[Drawing 12] It is the block diagram of other secondary gamma correction circuits using the secondary gamma correction 
property of (hawing 1 1 . 

[Drawing 13] It is the tirning chart which shows actuation in drawing 1 and the phase expansion circuit of drawing 5 . 
[Drawing 14] It is the property Fig. showing the applied-voltage-permeability (T-V) property of a liquid crystal display 
panel. 

[Drawing 15] It is the property Fig. showing the ideal secondary gamma correction property for compensating the T-V 
property of drawing 14 . 

[Drawing 16] It is the property Fig. showing the analog gamma correction property using straight-line approximation of an 
one-point crease of the former. 

[Drawing 17] It is the block diagram of the electronic equipment of this invention. 

[Drawing 18] It is the outline sectional view of the color projector which is an example of the electronic equipment of this 
invention. 

[Drawing 19] It is the outline perspective view of the personal computer which is an example of the electronic equipment of 

this invention. 

[Description of Notations] 

10 Board for Signal Processing 

12 14 Input terminal 

16 AD Converter 

18 Digital Decoder 

20 Frame Memory 

22 Switch 

24 Primary Gamma Correction Circuit 
24 RAM 

30R, 30G, 30G Board only for liquid crystal displays 

32 Secondary Gamma Correction Circuit (Digital Gamma Correction Circuit) 

34 Phase Expansion Circuit 

36 Polarity-Reversals Circuit 

38 DA Converter 

40 Amplifier 

42 Buffer 

50R, 50G, 50B Liquid crystal display panel 
100 Address Generation Section 
1 02 RAM (Memory Table) 
104A-104B Bit shifter 



106 1st Selector 
, 108 Adder 

1 10 Field Decision Section 

112 2nd Selector 

130 3rd Selector 

132 Adder (Operation Part) 

140 RAM (1st Memory Table) 

142 Register Address Generation Section 

144 Difference - Data Register (2nd Memory Table) 

146 Adder (Operation Part) 

150 Inclination Data Register (2nd Memory Table) 

152 Difference - Data Operation Part 

160 Bit Shifter 

162 Adder 

170 Data Register near the Boundary 
172 Selector 

174 Field Decision Section 
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